The present study aimed to explore how prescription of opioid medication for chronic non-malignant pain (CNMP) is managed in primary care. We used audit as a research tool, and one general practitioner (GP) practice in West London acted as an exemplar. Of the practice population with CNMP, 1% had repeat prescription of at least 12 months duration for opioid analgesics at the time of data collection. These 1% are on highly controlled opioids. Our study showed the following: (1) long-term opioid prescription appears to follow a fluctuating course as opposed to staying the same; (2) we found that medication reviews were done in most cases (85.7%), but the quality of the process is difficult to assess and ascertain; and (3) we identified two incidences where opioid contract was implemented. In both cases, contracts were used as a last chance warning for patients who were already problematic, suggesting that opioid contracts served as a disciplinary tool rather than a preventative measure. Our findings highlight a need for a more structured and specific review of analgesic medication, and a need for a simple and effective way to identify patients at high risk of developing problematic use, to ensure better monitoring and early presentations.
Introduction
The treatment of chronic non-malignant pain (CNMP) is a complex challenge facing primary care physicians. 1, 2 While studies have found opioids to provide moderately effective pain reduction in the short term, there is little to suggest that opioids have any long-term efficacy in treating various types of chronic pain disorders. [3] [4] [5] [6] [7] [8] [9] On the other hand, there is well-established evidence demonstrating strong association of numerous adverse effects with long-term use of opioids. 10 Moreover, prolonged use of opioids is also associated with poor employment status, negative quality of life indicators 11, 12 and addiction. 13, 14 Without specialist knowledge and tools, many primary care physicians report feeling ill trained when it comes to dealing with longterm opioid prescribing. 15 In spite of this, in practice, the absence of other effective treatment means that opioids are often the 'go-to' medication for CNMP. 16 A large proportion of patients continue on to long-term opioids treatment, 5 with many ending up with lifelong usage. 17 Prescriptions for strong opioids have increased markedly in the United Kingdom in recent times, 18 and similar trends were also observed in other countries. 19 Unsurprisingly, long-term use of opioids is often coupled with problematic prescription patterns and drug use behaviours. In a recent study, a group of Norwegian researchers reported high dose escalation and high discontinuation rates over a 5-year period. 20 However, research suggests that a stable (non-escalation) dose of opioids is needed in CNMPs in order to achieve satisfactory analgesia with minimal risk of addition. 21 The same Norwegian study also reported a link between high-dose opioids and co-medication with benzodiazepines, which can lead to increased health risks of addiction, overdose and death. 20 In recognition of these difficulties, many national and international organisations have formulated guidelines aiming to prevent adverse events and to maximise effective pain control. [22] [23] [24] A commonly recommended tool in these guidelines is the use of an 'opioid contract'. The principle of the contract is to form a behaviour agreement between the physician and the patient, where a well-defined treatment goal is decided and the patient is adequately informed of the possible risks. Proponents of the contracts argue that using such a contract establishes a systematic approach to opioid administration and monitoring in primary care practices, thus ensuring safety and effectiveness. 25 Although contracts are recommended in other countries, they are not standard practice in the United Kingdom. In reality, there are no specific tools in primary care to address the safety issues associated with opioid prescribing. The only regulatory framework in place at the moment is the practice of medication review for repeat prescriptions.
In the current study, we aim to examine the extent to which long-term strong opioid therapy is monitored in primary care. We investigate (1) whether opioid contracts are in place in primary care, using one general practitioner (GP) practice in West London as exemplar; and (2) to what extent medication reviews are carried out in a population of patients on long-term strong opioids in primary care.
Methods

Patient search
All patient data were stored in the practice on the information technology (IT) program 'SystmOne'. 26 Tow GPs who were experienced with the system began patient search in November 2013. The first search was made by selecting 'on opioids' and 'repeat templates' under the rubric 'reporting'. Only those who received repeat prescriptions in the past 6 months were selected. More refinements were made with a Venn diagram which represents 'either/or' or 'and/or' as Boolean operators. These allowed patients on weak combined opioids (co-codamol and co-dydramol) to be excluded. Of these patients, those with 'cancer diagnoses' on the quality and outcomes framework (QOF) register were excluded from the study. Finally, following the removal of patients who were on tramadol, the total number of patient subjects was reduced to 164 (1.6% of the practice population) ( Figure 1 ). (Tramadol is classified as a weak opioid on the World Health Organization (WHO) pain ladder. Indeed, until 2011, tramadol was described as a weak opioid in the British National Formulary (BNF). However, tramadol has since been reclassified by the BNF. Presently, tramadol is considered to be a strong opioid by many authorities. 27 To complicate the matter further, there exist some controversies as to whether tramadol should be considered as opiate; as an analogue of codeine, it has partial mu receptor agonist activity, but it also has central gamma aminobutyric acid (GABA), catecholamine and serotonergic effects, making its main mechanism of action more similar to tricyclic antidepressants (TCA) or selective serotonin reuptake inhibitors (SSRIs). It is therefore difficult to differentiate the potency of tramadol as an opioid to its analgesic potency in general. More importantly, despite the reclassification, in practice, GPs do not have the same psychological barriers to tramadol as they have to other controlled drugs; as a result, tramadol is as commonly and freely prescribed as codeine and other weaker opioid preparations. Due to these complexities, tramadol was excluded from the present study.)
Data extraction
Data were collected 1 month after the patient search and collection in December 2013. Data were extracted from patients' electronic medical records accessed in the practice via 'SystmOne'. Only data on repeat medications were recorded, including the total number of medications, the number of analgesics overall (analgesics included all opioids, non-steroidal antiinflammatory drugs (NSAIDs), paracetamol, antidepressants (SSRIs and TCAs) and anticonvulsants (pregabalin, gabapentin) that are established in the treatment of chronic pain.), the number of opioid medications and benzodiazepine co-prescription. Demographic information, including patient's initials, age and gender, were also recorded. In addition, their mental health diagnosis status was recorded from the summary of diagnoses section of the electronic patient record.
Of the 164 patients, 60 patients were excluded as they had no active repeat prescription of strong opioids at the time of data collection. A further six patients were excluded as their only opioid prescriptions were of the anti-migraine drug Migraleve. Following these further exclusions, data collected from a total of 98 patients (ca. 1% of the patient population) were subjected to statistical analysis ( Figure 1 ).
Patient categorisation
At the selection process, patients taking tramadol or codeine-based opioids (e.g. co-codamol) were excluded from the study, theoretically leaving only those on strong opioids. However, at the time of data collection, roughly 1 month later, the type of opioid uptake within the study cohort had changed considerably. With as many patients receiving only weak opioid repeat prescriptions as there were for strong opioids (Figure 1 ). For the purpose of statistical analysis, we divided the types of opioids into four commonly recognised categories based on strength. 28 The categories were ranked from 1 to 4 according to their potency/strength (Table 1) . Patients were assigned to one of the categories based on the most potent opioid repeat prescription they had at the time. We found that in general, there was minimal co-prescribing between each opioid category. The majority of patients received repeat prescriptions from only one of the categories, and none received repeat prescription for more than two categories of opioids.
Total oral morphine equivalent dose
The total oral morphine equivalent dose (OMED) of all opioids on repeat prescription was calculated for each patient as another measure of opioid intake. The calculation was done using an online opioid converter 29 and verified with National Health Service (NHS) trust guidelines. 30 
Data analysis
Descriptive statistics were used to analyse the number of repeat prescriptions, OMED and medication reviews. Simple t-test was used to examine difference in OMED between patients co-prescribed with benzodiazepine and those without. Kruskal-Wallis test was used to compare the difference in number of repeat prescriptions and medication reviews between the different opioid potency categories.
Spearman's ranking test was used to investigate relationships between opioid categories, numbers of medications, medication review and OMED. Simple logistic regression analysis was used to examine whether the presence of medication review can be predicted by any of the variables investigated (patient's age, gender, number of total medication repeat prescriptions, number of total opioid repeat prescriptions, number of total analgesic repeat prescriptions, benzodiazepine co-prescription and mental health diagnosis). Flow chart illustrating the process of patient selection and data extraction. The intention during patient search was to select only those with strong opioid repeat prescriptions. As shown here, during data collection (1 month post patient search), we found that 60 patients no longer had active repeat prescription, and only a quarter of the selected patients still had strong opioid prescription. Errors during the search may account for some of the result found, but unlike to account for such a dramatic deviance to the original intention.
Results
Patient demographics
Of the 98 patients, 66 (67%) were female and 32 (33%) were male. Patient's age ranged from 24 to 96 years. The mean age was 61 years (standard deviation (SD) = 17.18 years). In all, 40 patients (40.8%) had a mental illness diagnosis, and 9 had a repeat prescription for benzodiazepine (9.2%).
Opioid contract
A behaviour contract in the past 12 months with regard to their opioid medication existed with two patients. Further reading of the medical record revealed that the reason for implementing the opioid contract was due to problematic opioid use (dose escalation, obtaining medication from various providers, lost prescriptions).
Repeat prescriptions
The mean total number of prescriptions was 10.90 (SD = 6.19). The mean total number of repeat prescriptions that were analgesics was 3.07 (SD = 1.69), and the mean total number of opioid repeat prescriptions was 1.29 (SD = .69). The majority of the patients had one opioid repeat prescription (80.6%). Broadly speaking, for the majority of the patients, analgesics accounted for half of the medications they received on repeat prescription (Mode = 50%, Median = 27.92%), indicating that pain is not their only medical problem. Opioids appear to be the mainstay of pain treatment for a large proportion of patients and commonly account for half of the analgesics on repeat prescription (Mode = 50%, Median = 50%).
Opioid potency categories
Kruskal-Wallis test was used to compare differences between the four opioid categories. There was no significant difference in age between the categories (p < .404). There was a significant difference in gender (p = .05) for most groups; there were more females than males with the exception of the strong opioid group. There was no difference in the number of mental health diagnoses between each opioid group (χ 2 (3, N = 98) = 3.437, p = .329). But a significant difference in number of benzodiazepine co-medication was found between each opioid group (χ 2 (3, N = 98) = 8.519, p = .0.36).
Prescription patterns
Significant differences were found between each of the opioid categories in the total number of opioid prescription (χ 2 (3, N = 98) = 20.938, p < .001), number of analgesic repeat prescriptions (χ 2 (3, N = 98) = 15.754, p = .001) and medication review (χ 2 (3, N = 98) = 11.512, p = .009) but not total number of repeat prescriptions (χ 2 (3, N = 98) = 7.223, p = .074). Spearman's ranking test showed that stronger opioids were correlated with an increased number of analgesics (R(98) = .400, p < .001) and opioids (R(98) = .446, p < .001).
Morphine equivalent dose
The entire patient population investigated had a mean dose of 25 mg OMED (SD = 47.108 mg; range: 1-250 mg). The amount of OMED varied significantly between each opioid category (χ 2 (3, N = 98) = 58.568, p < .001). A strong positive relationship was found between morphine equivalent dosage and categories of opioid strength (R(98) = .712, p < .001). 
Medication review
In the majority of cases, medication reviews were conducted within the past 12 months (85.7%); a total of 14 patients did not receive a medication review. No significant difference was observed between each opioid category and medication review (χ 2 (3, N = 98) = 7.213, p = .065). A logistic regression analysis was conducted to predict medication review using all of the available variables. A test of the full model against a constant-only model was statistically significant, indicating that the predictors as a set reliably distinguished between receiving and not receiving a medication review within a 12-month period (χ 2 (9, N = 98) = 26.869, p = .001). Nagelkerke R 2 of .428 indicates a moderately strong relationship between prediction and grouping. The Wald criterion demonstrated that only age made a significant contribution as a predictor (p = .005).
Using Spearman's correlation, we find that age is positively associated with total number of repeat medication (r(1, 98) = .194, p = .006) and negatively associated with the number of analgesics (r(1, 98) = −.200, p = .007). In those without medication review, the mean OMED was 16.09 mg (SD = 26.80 mg), including one patient with an OMED of 100 mg. Two patients (20%) with benzodiazepine co-prescriptions did not receive a medication review.
The mean age for those without medication review was 44 years (SD = 18.76 years) and 63.27 years (SD = 15.43 years) for those with medication review. The histograms show a normal distribution of age in patients who have received medication review, whereas in patients without medication review, the age distribution was skewed to the left (Figures 2 and 3 ).
Benzodiazepine co-medication
A significant correlation was found between benzodiazepine prescriptions and strong opioid prescriptions (r(98) = .289, p = .004) and more mental health diagnoses (r(98) = .311, p = .002). No other categories of opioids were significantly correlated with benzodiazepine prescriptions (weak combined: p = .711; weak: p = .619; tramadol: p = .091). There was no significant difference in OMED between those with benzodiazepine prescriptions and those without (t(96) = .644, p = .969).
Discussion
The present study aimed to examine the monitoring and management of opioid therapy in primary care by investigating the presence of an opioid contract and the practice of medication reviews. We observed that in the majority of cases, the opioid dosage was low (OMED average 25 mg/day), 31 with the highest dosages found in those taking strong opioids. A significant proportion of patients suffered from mental illness (40.8%), and a notable number of patients had co-prescription of benzodiazepines and strong opioids (9.2%). 
Opioid contract
Guidelines have suggested that opioid contracts would be a useful monitoring and potentially preventative tool for those who are at risk of problematic use. [22] [23] [24] Our study found that opioid contracts were implemented only in cases when problematic use has already developed. The two patients observed in our study had exhibited disruptive behaviour and problematic opioid use (dose escalation, obtaining medication from various providers, lost prescriptions). The contract served as a last chance warning, whereby if the agreement were breached, the patient would be removed from the practice list. The finding suggests a need for more effective identification of high-risk patients so that opioid contracts can be implemented at an earlier stage to be used as a preventative rather than a disciplinary tool.
Medication review
Our study found a high prevalence of medication review, suggesting that, at the very least, the majority of patients on long-term opioids had their prescriptions re-evaluated by a physician at least once over a 12-month period. The high proportion of medication reviews indicated to some degree appropriate medical practice in this primary care centre, possibly supported by the automatic reminders generated by the IT system. However, we have found that the details of the review process were not recorded. It was therefore difficult to assess specific issues relating to long-term opioids.
Using statistical modelling, we found age as the only independent predictor for medication review. This finding may partly be explained by our observations that increased age is associated with a higher number of prescriptions. More prescriptions would lead to an increased number of automated reminders on the computer system, making medication review more likely to occur. In contrast, factors associated with increased risk of problematic opioid use, such as opioid strength, presence of benzodiazepine co-prescription, number of co-morbidities and mental health diagnosis, did not predict medication review. These findings highlight a need for a more specific and structured medication review system, aimed to assess harmful analgesic use and to identify high-risk cases.
Opioid prescription pattern
Our study was initially designed to be a cross-sectional analysis. To our surprise, 1 month post subject selection (a maximum of 7 months past the last issue of repeat prescription), the study cohort had changed considerably from what was originally intended at the selection process. Of the 164 patients, 60 no longer had any active repeat prescriptions, and only 23 patients were still receiving a repeat prescription for strong opioids. We found minimal overlapping/co-prescribing between the different strength categories, which suggests that the changes in prescriptions are mostly class switching rather an augmentation.
High discontinuation rates in long-term strong opioid therapy have previously been reported in a number of studies. 3, 20 Similarly, the practice of therapy augmentation, switching and discontinuation are well recognised in long-term opioid treatments. 32 Our findings are consistent with these previously reported results. Unlike previous studies, which are longitudinal prospective studies where almost all of the patients received speciality input, our study was a crosssectional analysis of patients in primary care. Despite these differences, it is interesting to find similar rates of discontinuation and augmentation rates. It is important to highlight that since our study was not intended to be a prospective study, these findings were incidental and interpretations will need to be taken with caution. However, we can say with some degree of certainty that our findings suggest long-term opioid prescription follows a fluctuating as opposed to a stable pattern.
It is difficult to determine what might be the cause for the fluctuating prescription pattern observed in our study. Poor efficacy, intolerance to side effects and fear of addiction have been reported previously as the most common causes of opioid therapy discontinuation. 33 Other studies have shown that even among those who found opioids useful, a high percentage of patients still reported a desire to stop or cut down, and this ambivalence towards opioids was linked with depression. 34 In addition, GPs' own attitudes towards strong opioids have also been reported to influence opioid prescription. A large proportion of GPs have reported reluctance to prescribe strong opioids for CNMP. 15 Moreover, many expressed concern about long-term commitment (managing dosing, repeat prescription, addiction and other adverse events). Finally, changes in therapy may be a reflection of the fluctuating pattern typically associated with the clinical presentation of CNMP. It has been suggested that to ensure effective pain relief and minimise harm, clinicians should expect and recognise treatment failure and be prepared for the option of stopping and switching. 35 
Limitations
The findings of our study must be considered in light of its limitations. As with all population-based studies, our patient selection protocol was not perfect, and the search terms used were not tested and tried. As a result, we cannot discount that errors might have been made during the selection. Such errors may have resulted in patients who were on strong opioids being missed in the search process, and those on tramadol and other weaker preparations being erroneously selected. An improvement to the current methodology would be to test out different search terms to ensure that the optimum selection protocol is used. Finally, it should be recognised that our study has limited external validity, as the population of our patients was from a single GP practice in West London. Therapeutic practices and patient population can differ not only across the country but also within London. 36 
Implications
Our study found that the generic medication review system implemented in the practice was lacking in specific structure and documentation for the review of analgesic medications. We also found that despite guideline recommendations, opioid contract is used as a last chance warning rather than a monitoring tool. The observation that there is considerable fluctuation in opioid prescription demonstrates that long-term analgesic prescribing is a dynamic process that needs constant monitoring and reassessment. These findings highlight the need for a simple and effective system to ensure that all analgesic medications are properly reviewed and high-risk patients are readily identified.
It has been suggested that ongoing assessment of the four As -analgesia, activities of daily living, adverse events, aberrant drug seeking behaviour -can provide structure in the assessment and monitoring of pain treatment. 37 We propose that the practice of medication reviews in opioid prescription/pain prescribing could be helped by electronic reminders to physicians to assess and document the four As.
In our study, benzodiazepine co-prescriptions were found to be associated with strong opioids. Moreover, we observed a significant correlation between benzodiazepine prescription and mental health illness. Although there was no significant difference in OMED between benzodiazepine co-prescription, other studies have reported associations between benzodiazepine comedication and high opioid dosage. 20, 38 Elsewhere, it has been shown that benzodiazepine use is associated with higher risk of developing problematic opioid use or addiction. 39 Given these findings, we tentatively suggest that the presence of benzodiazepine co-prescription may serve as a practical point for selection of high-risk cases without the necessity for administering other more time-consuming screen tools such as Screener and Opioid Assessment for Patients with Pain (SOAPP). 40
Conclusion
Opioid management in primary care is a complex and difficult task. We have found that medication reviews are being done in a majority of patients and opioid contracts are implemented when problems arise. Our findings highlight the need for a system in which opioid prescription can be easily and effectively assessed in primary care, and a way in which high-risk patients can be identified for better opioid monitoring to prevent problematic use. We suggest that the presence of benzodiazepine co-prescription and high opioid dosage could serve as a simple and effective way to identify high-risk patients. A structured medication review system to include the four As (analgesia, activities of daily living, adverse events, aberrant drug seeking behaviour) may be one way to achieve effective monitoring.
